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es FoR: THE PRODUCTION OF WHITE POTAPO riourd/ 
"By Paul W, Edwards, Albert apereen. ores 
‘Nicholas C, Acete, and Rederick K. Eskew 
; INTRODUCTION 
The current demand for white potate flour for Europe far exceeds the 
capacity of white potato fleur factories in this country, As a conse- 
eee eres idle equipment, such as cookers and drum driers in distilleries 


and foed precessing plants, is being used for producing white potate flour, 


1a he This circular describes how such equipment may be utilized, The in~ 
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lat: formatien was cbtained by surveys of methods currently employed and by 
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es  pilet-plant experiments cenducted at this Laberatorye. The recemmended 
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ox procedure, however, may require scme médification to utilize the equipment 
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es available in any given plant. 
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Fai : ‘ PROCESS AND EQUIPMENT : 
- The precess recommended consists in tne fellewing eperatiens. The 

: -petatees are washed in a conventicnal~type washer to remeve dirt and 

a ~ stenes, then processed in a hot lye bath and washed with high-pressure 

7B rag ; : 

rite > water jets te remove the skins, They sre then cenveyed over an inspectien 

he “table where defective petatees are trimmed or removed. The petatees are 

ae aie 

a, _ processed with. lowW™ fe steam in batch ceokers until seft and then 

a he eS e e Ss ; - 
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4 : re see through a hammer mill to produce a material having a thick, creamy 

ie: ae 

. “ censistency. The success of the process depends largely on the whipping 
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ee - action in the hammer mill, 
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oat iieerieten relative to the availability of potatees, the price and 

an market for potate flour, and stundurds for quality, inquiries should be 
addressed to Potato Division, Fruit and Vegetable Branch, Preduction 

ey and ‘Marketing Admine, steak States Department of Agriculture, Wash- 
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conveyed to a hammer mill, ground, < 


Washing — 
Potatoes anetoed by flume or ae 
chute of the wiusher. The washer shown in mre y is essentially a 
Crouch tithes with screen or slat false bottom and divided inte three © 
: Views ~ 


more compirtments. A shaft with a sitater maadies runs the entire long 


| of the washer. Exch compurtment is provided with connectiens fer fil 
| oe 
the treugh with running by hee and: caring for the. overflow and discharge 
Ki Mi ne. Ron: 
af dirt and small stones, Large stones are removed periodically by hand 
: * “fron euch compartment, The agitation by the paddles causes che: potatoes setig 
ft te Daae 
thes to ae: .gainst each other, and the friction removes any “adhering aint or 


) Bther at en matter. The pa .ddles carry the potatoes continuously ‘through 


_ the washer, and a lift paddle at the end of each section craneter one 
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potatees from one compartment te the next, leuving the stenes behind. 
2 * ith | - im tim x Ir. shes 4 


From time to time the accumulated dirt and small stones are flushed eut 


‘| Maa 
ef the bettem of the compartments. 
| 
; ‘ 4 bs, sy hy : 
eus agitation in running weter and axe provided with means for removing "Soa 
stenes, soil, «end any other foreign material, 
. { oar 
Peeling } 
Peeling is the next operation in the process. As the potatees 
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FIGURE NO. | 


Within the rotary drum washer, the potatoes | are 
ont wi shed with water sprays at a pressure of 80 to 100 eects 
we pecling baths with caustic concentrations of 3 to about 50 per- 
Bat have been reported in the literature, Lye solutiens of the concen- 
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‘sieges and temperature required for lye peeling are hazardeus, and 


“goggles and rubber gloves should be worn by the operators. 


as Lye peeling, an economical meteor arte shewn en he flow sheet. 


abrasive peeling sige stem peeling muy also be used. Puke batch- and 
ita abrusive peclers are available. The ba trohe tite ahaa eenel 


_ peeler has been used extensively in canning factories and in the kitchens 


A rn, end institutions. It consists of s cylindrical pai 


containcr with a revolving plate as the bottem, The revolving plate, or 
ss peeling disk as it is eslled, is coated with an abrasive material such | 
as silicon carbide and is power rotated. In most machines, the walls of 
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the container are also coated with an abrasive material, About one bush- 


‘ ” . & 
Ba ra te potatoes may be handled by the machine in one batch, and the peel- 
pe ering: is peccnt ap hed in approximately one minute. Wash water is sprayed 


bee che oe Ages potatous continuously to carry away the skins as they are Tan Ovee. 


| ‘The continuous-tyoc nbrasive peeler probably would be better for a pota- 


to ‘flour ae then the butch type. It consists of Several compartments 


eT 
jarteed | 


| through whteh the ayentess passe In each cempurtment ere several silicen 


j 


S 


Wer ceicga Fol is) which rotate at high spéed, 
cork oft"; Ray Se Dunlap; Pond eer Pea vol. 16; 
see ee cain a si 
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mde 
The last compartment contains rolls with u fine coating of abrasive for 
finishing. The potatoes move continuously through the several compart— 
ments, the peels being removed by the abrasive action of the rotating 
rolls, Sprays of water are continuously played on the potatoes to carry. 
away the peelings. With abrasive peclers, the matcrial losses “are rather 
high, and with the batchetyve veeler, labor costs are high. 

Steam peeling is 2 rather recent development, The potatecs are heated 
with hich-pressure steam for « short period to loosen the skins and then 
the loosened. skins are washed off with high-pressure water sprays. The 
heating may be done in a rctating steel retort with steam at about 60 to 
80 pounds per square inch fer about Late minutes, This cooks the thin 
eee ees The potatoes arc then discharged Prom the retor% and con= 
veyed to the high-pressure water washer. As they pass through the washer, 
they are ratated by rubber-cocted rollers running at different speeds, 
and high-pressure jets of water above the rollers remove the skins, The 
material lesses are about the same as in lye peeling, but labor costs 
weuld probably be higher. On the other hand, salvaging and drying the 
potate peels fer stock feeds is a pessibility. 

After peeling, the potatoes pass over an inspectien table, where any 
bad potatoes are removed and any necessary trimming is done. 

Cooking 

Some distilleries, esnveciully those which have used petatoes as a 
source of alcohol, may find it convenient to disintegrate the potatecs and 
then cook the slurry. Hewever, this is not recommended. The disintegrated 
petatoes discoler so rapidly that the finished flour is usually dark. Se 
far no practical means has been found for removing this disceloratien, In 


the manufacture of white potato flour, it has long been the practice ta 


aith alternate procedures has 


of t this methods 


ee, 


y all distilleries and food-processing este have equip- 


le for poe pote toes, or that can be readily adupted to 


ose. For example, a vertioal, cylindrical digester having a 


potton equipped sith a discharge gate is well suited for this USE « 


ewise, atmospherie-pressure steam cookers give good resulta: The 
‘ % I a 


ss 
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Shire 


ker should ave & working cunacity of at Neage 1 cubie foot for each 
aqua re feet of drum drier surface. Thus, a double-drum drier with 


Recetas 42 inches in diameter and 10 feet long ond having a surface area 


th 


ie 220 square fect, would require 1 ceeker with a velume ef at least 32 
what a Ap my 


cubic foot. as relé stionshin is based on a 40-minute sooking time with 
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those cooked at higher pressures. A method found satisfactory at this | 
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= laboratory fer cooking Ue S. Nes 1 whole peeled potatoes consists in. 
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an additional pee) minutes. Smaller petatoes cun be cooked in less time. 
Kies as He BF ‘ 
ath eo the, ‘condensate should be removed through a steam trap to reduce the 
Fa, see a: — Bo- ‘ ; 7 
eae umount of water to be evaporated on the drier. 
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ately 3) minutes, 
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ae ceyele of 1s ie per batch, A hopper should be provided over the cooker 


i te ‘hold pot: atoes from the insp¢etion belt while the preceding batch is © 
iti / i : | ee 
eae ‘cooked, ais! f " - ! 
Bia ese alec : 7 i 3 

sé Potatoes ¢ooked st low steam pressure do not disoolor as much % 


ae A : ‘ 
pe pep see, thes 50 minutes in steam at a pressure of 2 to 4 pounds per square 
a ar a ce . ; | 
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pee then increasing the stcam pressure to 10 pounds per square inch for © 


Sa method Meonsists in cooking small peeled potatoes and Bios, a 
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is ‘Neel aves that potatoes: 


integrated. A wooden or insulated cover should: be orovided SO 4, the 
hepper, te prevent the petuatoes fren cooling. t Bs eis 


eater aaa Be vie) A 


eae how satisfactorily sugale he tants driers can be “employed 1 for the manu-_ 
facture of potato fleur. It was found at this Laboratory that a . nasner 


mill having no screen and equipped with 5/16-inch blunt ha ammers ~ 10. inches | 


, 


tip to tip - and operated at 3500 revolutions per minute, ee ‘is equiv= 


alent to 
torily. 


can whip 


than is required to supply three double-drun driers 42 inches in diancter | 


hala We LORS Rsi3ye long. Mere mashing ef the cooked potecnds is not sasetactary 


Boe oush 
—eoat the 


wastes. 


The whipped SEE arc discharged from the hammer saree Lato. a ey 2 


wooden or insulated storage tank equipped with 


*time they ure cooked until they are Relea to the drier, meee 


duct cun 


pump with crescent bin eL Ones Sener ea Ce PWR pumps may ! 


equally Se See Ony 


4 “ite anufacture of White Petato Flour*, We ihe Woe 
ia De 381, September 1922, Ae # PLL 


The cooked potatoes ares “discharged fron the cooker in 


_ hopper teceted above a hamner mill in wnich the. pote toes ar 


ty gee 
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heral speed of 9150 feet per minute, can be aeedee st satisfac 
When equipped with threc rows of moyen Heemers each, this mat dee 
at least 4,000 pounds of cooked potatoes per hour, which As DOr? a 
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creaning is essential te produce « product which will unifermly 
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drums ef driers of the type custemarily employed for qlee 
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be transferred to the drum driers with a positive delivery 
; 4 4 Pores : ' , 2 v we eee aah 
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. Drying 

The potato flour industry uses a special type of drier. It has a 
drum 4 feet in diameter and 8 feet long, which rotates about eight revol- 
utions per minute and is hcated with steam at about 100 pounds per square 
inch, The dricr is equipped with four or five auxiliary rolls, which 
range from 4 to 8 inches in dismeter. These rolls, which are not heated, 
are held close to the Jarge drum by springs, The tension can be relieved 
by means of manually Peeters’ levers. The small rolls distribute the’ 
mashed potutoes over tne het drum und remove pieces of potato skin, which 
eae to the cold rolls, The small rells ars cleaned periodically by 
the operator. The dried product is removed continueusly from the large 
drum by means of scraper knives. 

Distilleri¢s and most fooa-processing plants do not have this type 
of drier. Many of these plants, mowever, are equipped with atmospheric 
Aouble-drim driers. The drums of these driers rotate toward each other 
and downward. .The size varies, but miny of them are 42 inches in diameter 
shane iat RG in Moov lene. The thickness of the layer deposited en the drums is 
controlled by adjusting the clearance between them. This is in contrast 
to conventional petato fleur driers, where the thickness is governed by 
the pressure oxerted on the drum by ‘the suxiliary rolls. 

The chief problem encountered in adapting the double~drum drier te 
the manufecture of potato flour is to process the covuked potatoes so that 
they can be readily fed to the drier, and uniformly coat the drums. 

The drying tests made ut this Laboratory were performed sn a pilot- 
plant doublej-drum drier that had drums much smaller then commercial driers, 
The drying time on the drums, however, was the same as that obtained with 
the Larger driers; the steam pressure, 90 pounds per square inch, was 


about the same as that frequently used in large driers; and the clearance 
q & 


athe 
between the drums was the same as that usually employed in large-scale work. 
One manufacturer has found that when the cooked potatoes are creamed 
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in a hammer mill according to our recommendations the product setisfac- 
; 2 
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torily coats the rolls of large double-drum driers which have higher’ pe- 
ripheral speeds (because of their size) than our small unit. Thus the re- 4 
sults obtxined with the pviloteplant drier are reproducible in commercial 
eperation. 
The best drying rate with the small laboratory unit was obtdined when 
the drums were operated at apout five revolutions per minute and spaced 
abeut 0,010 inch apart. Under these opersting conditions, evaperative 
rates of 5 te 5.5 pounds of water per square foot of druni surface per hour 


+. 


were obtained. That is, 1.1 to 1.2-peunds of product, containing 5 per- 
cent moisture, were obtuined per square foot of drier surface per hour. 
It is believed that commercizl drum driers equipped to remove water vapor 
more 6fficiently, and thus prevent the potato flakes from réhydrating, 
would have higher evaporative rates. On this basis, a double-drum drier 
heving rolls 42 inches in diameter and 10 feet long should produce at 
leust 5,800 pounds of product every 22 hours. This quantity of product 
would require about 18 tons of raw potatoes daily. 

in addition to the usual factors centributing to efficient drier 
operation, it is important in making votato flour to keep the surface of 
the drums smooth and polished and to sharpen the doctor knives daily. If 
these conditions sre met, scorching will be minimized. It must be empha- 
sized tnat to achieve a uniform creamy feed that will adhere to the drums, : 
the temperature of the potatoes from the time they leave the cooker Gabi) 
they are fed to the drier must be maintained above 150° F, 


Pulverizing and Bagging 


Fine (60 mesh) flour can be produced by milling the dried product in 


sh, screen. The serecn must fit snugly 


eet inert toles larger than 60 mesh to 


NER rear oP en ptt ee eb hey ats tes ' +e ; pore 
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ae © milly As the flour lcuves the mill, it is blown te a 
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‘usuclty bugged in Ss quality Putte? ba ABS provided with crepe 


iar Seta ee Gn Sr: isidesired,. i can be produced in the manner 


oe ign WY tig . ‘ . 
deseribed for making S0-mesh flour except thet the hammer malt should be 
equipped with a screen having openings larger than 30 mesh to minimize 
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duct from the pill over 4 vibrating screcn Baus Bue with zt fai and a 60- 


pe screen, The material that pusses eee the 30-mesh screen a rem 
erie ae 


casins on | the Bue ee scréen is 4 granular Sei aA That which passes 


nee 
mesh screen Saute be pee ae The smounts of fine oes granulur product 
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 preduced Pearcy the size of the screen usod in the hammer mille my 
Tg ae c | : eo: celia iy 
ol oe ? . A . A > ; ee 
rate | The hamaer sek ete have « capacity of at haan 3 tons per, a ee 
Pao tt fo. Sn Sie i ; : ; : Ms >i 
ae each double=drun aga with rolls 42 inches in diameter by 120 inches 
tee ater t td on mills may be used for grinding the flakes. If such mills 
7" y = a, s t . , ee 


a ca ari 
nie is iF 
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are. used, it Mili be necessa wy to provide S0-{and 60-mesh classifying 
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FINISHED PRODUCT 


ety The product obtained by this method is light cream in color and has 
et este i Se | 
id ‘potato-flour flavore However, it has not been evaluated in 
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SU fines produced. It would also be necessary 5 Uhoe ene pro- 


“through the ae screen is tees flour. hat note remains on the— B02 18% 
nae ait i 


